AUTOMATED SELF-CONTROL TRAVELING SYSTEM FOR EXPRESSWAYS AND 
METHOD FOR CONTROLLING THE SAME 



CROSS-REFERENCE TO RELATED APPLICATIONS 
[OOlJ This plication clainis priority ofKorean Application No. 1O-20Q3-0Q25345, filed 

on April 22, 2003, the disclosure of which is incorporated fiiUy herein by reference. 
FIELD OFTHE INVENTION 

[0Q2] The present invention relates to an automated self-control traveling syston for an 

e>q}ressway and a method fin* controlling the same and, morepaiticulady, to a system and method for 
implementing an automated navigation control operation by oiabling a vehicle to disoiminate road 
infomiation associated witii a starting point, a turning point, , and by using a road infirastnicture in 
vefaiclenledicated rc>ads sudi as expressways and image recogi^ 

BACKGROUND OF THE INVENTION 

[003] Various driver-si^jport systems have bem in5)lemented in vehicles to protect drivers 

andpassengQS,assistfliedriverin<peratingthevefaicleandin^ Recoit^, 
fliere has been fMisr advancemmt of this tedmology to he^ inpDve and develop these driver-sui^xsct 

systems. 

[004] Tedmology for recognizing traffic lanes via a vision sensor (e.g., a camaxi) and 

paibmiiiig an automatic steering operation has been put to ptacti Conventionally, an ima^ 
recognition/jprocessing device detects and provides image in£«matLon associated witti the vehicle 
aivironment within ttie traffic lanes, fiie left and ri^ sides of flie traffic lanes, and oflier moving vehicles 
within the lanes to enable adisplay unit to display the imagp infomiation so ttiat ttie drivers can 
convenient^ rscogpize the traffic laiies, traffic status atxi movment inf^^ 
ttirou^ the displayed infomiatioa 
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[OQS] On ttie ottier hand, a staitingpoint, loiite and tumingpoint in an esq^rcssway cannot be 

deterniinedbyanautDmobneiftheautoniobn^ Thus» 
rcseatcfa on tedmology fisr combining an automatic traveling opoation with a ^obal positioning system 
(GPS), a communicalion ftmction between on-ioad vdricles using local area communications and a 
telematics fimcdon is ongoing. TbeieisaproblemintfaattfaereliabiUtyofconvaitionals^^ 
conq)letidy assured and hence enxns in conventional s^^ 

SUMMARY OF THE INVENTION 

[006] Embodiments of ttie present invention provide a system and method \^ch can 

obtain and discnniinate n>ad infbm^ 

imaging device such as a charge coupled device (CCD) camera raflia: than a global positioning system 
(CPS) or local area communication syston and hence inq)lement a self-control traveling opoatioa 
[007] In accordance with aprefbied embodiment of ttie presoit invention, a selfcontrol 

traveling system for an expressway conq>rises a plurality of road signs consecutively installed at left and 
li^ sides of the e3q>ressway and a diarge coupled device (CCD) camera far photogF^hing the load 
signs arrangpd along the traveling direction, fiiiagp processing means arialyze at least one irnage 
ir^utted fiomihe CCD cam^ discriminating the load signs and reading the contents contained in the 
roadsigns. Storage mearis store ni^irifi^rmation of the e^qpres^^ Detemiinationmeansdetemtiinea 
current position and a road state on the basis of the information stored in the storage means and the 
sign coritents read by the inia^ processirig means. Cbritrol means cori^ 

deoonent^incremeait operation and oiiers associated with the setf-control traveling operation according 
to a result of the detominatiorL 

[008] In accordance wifli another embodiment of the present invmtion, a mefliod for 

coritrolling a selfcoritrol traveling systmi fin- an expressway c^ (a)detemmmigwhelha'atleast 
one image received fiom an imaging device contains inforniation indicating a starting point for enabling 
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a sel^contzol traveling op&cBdon; (b) detemiining Miiether a sel^contiol traveling command is mpvtted 
acconding to a result of the detemiination in stq) (a), switching 6om a manual driving mode to an 
automatic driving mode, requesting ftiat destination infinmation be i]:q)utted, and staiting the self-control 
traveling operation; (c) searching for conesqxmding m^ infinmation associated with the ii^utted 
destination infonnation \^en the selfcontrol traveling operation is started, detemtmiing whether a 
turning point is indicated in ttie seardied m^ infinmation, and perfemiing tiie self-control traveling 
opa:ation according to a result of the detmnination; (d) detemiining wheftto' turning-point infonnation 
is irq)utted among input image infbmiation during ttie self-control traveling operation; (e) controlling an 
automatic turning oparaticm or detemiining whetfio- an automobile has arrived at an aid point acoording 
to a result of tiie detemiination in stq> (d); and (f) switching 6om automatic driving mode to manual 
driving mode acoording to aresult of tiie detemiination in ^bsp (e), and taminatingttie self-control 
traveling operation. 

[0Q9] In a further alternative embodiment, a selfcontrol traveling system is designed for use on 

aroadwayirK^ludnigapluraUtyofroadsigpsinstanedala Such a system may 

con^Kise plural processors arid manorycommuruadi^ configured to generate 

images of the road sigps. Preferably, an image processor is piog^aiuuied to anal^e imag^ received 6om 
die iniagjrig device;, widi the analysis iix^ludingdisc^^ Hiememory 
ispre&rablyconfiguredasadatabaseofroadwayni^irifiinTiatioa A status processor is progiaiiuiied to 
detemiirie cunent position arxl road state based on roadws^ni^ 

and road sign analysis recdvedfixsmtfie image processor. A control processor is p iogiBi nm ed to eflfect 
vehicle selfcoritrol based on Ihecunent position arxl road stater Ma 
fiirther prefened embodiment, the image processor, status processor and control processor comprise 
modules of a common processing means. 

[001 0] In anoflia- embodiment, tiie system may ftnlher conqsise a steering controller, a ttirottle 

controller, a brake controller and a transmission controller, i^erdn the oonlrollers eadi communicate with 



3 



Ifae control processor to efi^vdiiclesel^^^ Vehicle selfcontrol may oon^irise at least canto 
stesing and speed by the control pnocessor through at least the steering. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The above and other objects^ features and ofbsr advantage of fiie present invmdon 

will be motG cleariy unda:stDod fiom ttie following detailed desoiption taken in coiguncdoa wifii ttie 
acconq)anying drawings^ in which: 

[0012] FIG. 1 is ablockdiagiBni illustrating an exmq^laiyself^^ 

e?q3i:essway in aoooitlance with an endxxli^ 

[0013] FIG. 2 is a blodc diagram ilhisttating operations of system dements in accordance 

wiflianembodimentoftheprcsent invention; and 

[0014] FIG. 3 is a flowchart illustrating amethod fiir controlling the selfcontrol traveling 

system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODI^^ 
[0015] The piiefensdembodinnits of ttie present invent 

with refaence to the annexed drawing^. 

[0016] Re&mngtoFIG. l^ttieselfkxsntroltim^eling system i^^ 

pie&rably a digital device sucfa as a charge coipled device (C!CD) camera 200, an image processor 300, a 
navigation database 400, an artificial intelligence-elecbxHiic control unit (AI ECU) SCO and an integrated 
ECU 600. Apluralityofn)adagpslOOmaybeq)edficallyi^^ 

nmy be configured to utilize e>dsting road signs m The load signs 100 preferably are 

consecutivelyinstaUedattheleftorri^sideoffiiee?q>ressway. The imaging device 200, Avhidi may be 
located fisrexanple in the rear-view mimir^ 100 installed along ttieesqiress. 

The image processor 300 aiialyzes at least one iina^ iiputted fiom the ima^^ 
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flie]x>ad signs 1(X) and reads the sigacontaits of ^ Hie navigation database 400 stores 

themspinfonnatiQnoftheexpressvvay. TheA[ECU500detOT3inesacmaitpositi 
on the basis of the m£p infbnnation stored in the naw 
imagpprDcessorSOO. The migrated ECU 600 sdectivefycx)^^ 

incamienl/decrement operation and brake opexation associated Avilh a self-control traveling operation by 

CQntiolIihg a steering controller 60 1 , a fiirottle controller 602, a brake controller 603 and a transmission 

controUo- 604 according to tbe result of detenninations iiq^^ 

[0017] Iniageprocessor300,AIECXJ500andECXI600eacfama^ 

memory and assodaled hardware and software as maybe selected and pi o giaiim ied by persons of 

ordiriaryskiU in file art based on ttie teaching hereiri contained. Database 400 may oon[9)risesq>arate 

memory and hardware spedfically piugtaaim ed fa database operations as is understood by persons 

skilled iri the art / i 

[0018] Furthomoie, die load signs 100 preferably include gi::^hic &mm configured by 

combinations of specified sigqs sinpty indicating ttie currait road states capsble ofbeingeiasily analyzed 

bylheimageprocessorSO. Ha:e, the road signs 100 iiK^ludeiiifimiad 

aixi tuiniiig poirit of the esq)ressway, and iiifamaticii asso 

oflanes at a current position in ttie expressway. 

[001 9] Operation in accordance wifli a preferred embodiment of ttie presmt invention will 

now be described 

[0020] Referring to FIGS. 2 and 3, if at least one imagp associated with the road signs 1 00 

among images iiputted fiDm the imaging device 200 is received when an automobile goes throu^ an 
e?q>resswaytoUg?le during amanual drivirig operatiori, fi^^ 

S 1 00, whether the received image contains information indicatiiig a starling point fa oiabling a self- 
control traveling cpoiafioa 
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[0Q21 ] If fhe iGcdved imag^ contains infonnation indicating fte stalling point £>r enabling 

the self-control traveling operation, the AI ECU 500 notifies a driver that the self-control traveling 
operation can be started at stq) S 1 0 1 , and detmnines v/bsAi&c a selfcontrol traveling command is 
iiq)iittedatstq)S102. Ifihe self-control traveling command is not 
predeteni]inedtime(e.g., 10 seconds), the automobile maintains the manual driving 
S103. 

[0Q22] If the self-control traveling command is iiputted as a result of the detemiination at 

ttie above stq) S102, the AIECXJ 500 switches fiomamaniid 

mode, requests that the driver input destination infinmation, and starts the selfcontrol traveling opecadon 
atstepS104. 

[0Q23] If the destination infinxnation is iiqnitted fiom flie driver at ttie above stq) S 1 04, the 

AIECXI 500 leads and searches for m^infismiationassodatedA^ ' 
infoiniation fix]m the navigation database 400 and detank 

seardiedinfi>cmationatstq>S105. * 
[0Q24] J[ a tuming point is indicated in flie searched information as a result of the 

detotmination at the above step S 1 05, the AI ECU 500 performs ttie self-control traveling operation on 
the basis of inpjjt image information and detamines \^ether the turning-point infonnation is iiqnitted 
among the iiput image information during the selfcontrol traveling operation at stq) SI06. 
[0Q25| If the automobile has arrived at the tuming point as a result of the detemiination, tiie 

AI ECU 500 notifies the integrated ECU 600 fliat the autcnnobile has arrived at the tuming point, and tiie 
integrated ECU 600 conliols the ste^mg conlioll^ 60 1 , etc., so that an automatic steering opa:ation can 
be paformed and a traveling route can be change to the tuming point at step S 1 07. 
[0026] Afla: the above stq) S 1 07 is compldbsd, tiie AI ECU 500 notifies the driva- that a 

section of ttie self-control traveling opaiation will end soon vAicn the automobile gets near to the 
destination according to a result of a sign ima^ analysis pofomied by the image processor 300, and 
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detamines ^etha* a sign imagp indicating an end point is contained in the imagp infonnation iiq>iit(ed 
Ifatoii^ the image processor 300 at stq^SlOS. On the otha'hatKl,ifno turning point is indicated in the 
searched infinmadon as the result of the detenninadon at the above sbsp S 1 OS , the above step S 1 08 is 
paformed. 

[0Q27] If the automobile anives at the md point as a result of the ddamination at the above 

^bep S 1 08, file driving mode is switched fiom ttie automatic driving mode to the manual driving mode 
and the self-conlnjl traveling opoation is tmninated at step SIO^^ The drivo- is notified that the self- 
control traveling opaation is temiinated at the above stq)S109. Amodeswitdiingtime-pointisapoint 
in time whaittie automobile anives at atollg^ located at the end point and is stopped. The automatic 
driving mode is switched to ttie manual driving mode at the mode switching time-point 
[0Q28] As apparent fix>m the above desoqition, the present invention provides a self^ 

control traveling system for an expressway and a m^od for controlling the same, which can inqnove 
coovauaice to a driver, reduce the driver's stress due to an e?q)ressway driving operation and inqHOve 
reliability of an automatic driving opa:atioa 

[0Q29] AUfaou^ the prepared embodiments of the present invaition have been disclosed 

for illustrative pmposes, ttiose skilled in the art will ^ipredate that various modifications, additions and 
substitutions are possible, without dqiaiting fiom the soapG and spirit of tiie invention as disclosed in tiie 
acconq)anying claims. 
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